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(54) HOLLOW YARN MEMBRANE FILTER 

(57)Abstract: 

PURPOSE: To prevent the damage of a hollow yarn and 
to perform effective backwashing, by a method wherein 
hollow yarns are arranged so that the length of each of 
the hollow yarns between both adhesive filling parts is so 
excessive as to satisfy a specific condition with respect 
to the interval between both adhesive filling parts. 
CONSTITUTION: In a hollow yarn membrane filter 2, the 
length L1 of each of the hollow yarns 2a arranged in a 
slightly loosened state between upper and lower end 
adhesive filling parts 6 is set so that an excessive length 
AL satisfies the relation 0.01 <5AL/L1 ^0.04 (wherein A 
L=L1-L2) with respect to the distance L2 between both 
adhesive filling parts 6. By this method, the whirling-up of 
the hollow yarns 2a at the time of backwashing and the 

accompanying entanglement, bending or breakage can be prevented and, since the hollow 
yarns 2a are shaken properly, effective backwashing can be performed. Further, a solid 
component released at the time of backwashing is not accumulated in the hollow yarn 
membrane filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a 
positioned at a central part at the time of filtering. 
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1. Title of tbc Invention 




X Claims 



lathe context of* hollow yam i 
holtow yam an bandied, filfing and set 




i filter in which multiple pieces of 
li bonding agent arc performed in such a 
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(LI) of to hollow yam between to aforesaid two bonding agent filfag section* is set* 
that ton it a specified excess length (AL) with respect to to g^(U) between the 
"foresaid two bonding agent filling section*, and thb excess length (AL) mtisfica the 



OJHHAULl)£OM 



UcToe gap twtwoen the two bonding agent filling sections 
ALs (LI - L3) 



Objective of to Invention 



Has present invention relates to • hollow yam n 
trertweot apparatuses in various types of piaots witfi to objective of separating and 
climinMin, solid portion! « the liquid to be trend. 



IngcnenLtohoUowyamitaraenibranooflwUw 
smaO holes on Its stafee and whose outer diameter bapptoxtnaatefy 03-3 nun. 
Tlio«£c«, khas benefits in thtttofiltr^ 

tcsiitoix^ Ua^Afihaaformcdbybwdlbg maoy pieces of the bollowyuii and 
hardening both ends with resin, which is a boo(ung agent Tnb hollow yarn nvsnbrane 
filter bused as a fitoatioo device forwster treab 



Tbc structure ofthij type of ho) 



explained Mow while «&^tofivu*S.mw3h*cmH*&m*4b#u*ar* 
liollow yarn nremtaanofiltratioo device 

naaw unit The interior of this container main larit I b Shinto top araJ bottom by a 
dbpnragm 3, where to lower space b a filbatioo chamber la. and to oraperspecc be 
- ! — "--'■-* ~ " M fiter2ubar«mg down firm 
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apparatus shown in Figure I, the hollow yaru membrane fillet 2 with tho afocoaaid 
configuration is connected la two stages ia a perpendicular direction, where callout > in 
the diagram is the connecting tube which k used when thU Udooo. A fluid supply pipe 
10 whkfacoroyxu with the fikmion chamber Uisccnnccled to the lowcrcodof tbo 
aforesaid container mam unit 1 while a proccuan fluid discharge pipe 1 1 which connects 
with tho processing fluid chamber lb is connecledto theiqipcrcnd. Ashat-o£fvrive 12is 
positioned along the aforesaid fluid supply pipe 10, and a concentrated fluid discharge 
pipo 13 U branch connected. A shut-off valve 14 u positioned afong nvs concentrated 
fluid discharge pipe 13. The fluid which has been supplied to tho imcrior of tho filtration 
chamber la vu the afon^ fluid supply pipe 10 b filtered when it r*s»M through tho 




backwash operation is executed to perfoim n operation to wash oiT the ao^poi^ 
which has adhered to the surfaces of the respective pieces of hollow yam 2a. That is, a 
pressurized gas for backwashing is supplied inridc the respective pieces of hollow yam 



te filler 2. That is, a bubbling pipe 15 a arranged betow tho b<>llow yarn 

tncmbran a filter 3 within ttw afo mt id cowaincr main unit 1 , and bubblo botes 16 are 
formed in the lower surface of this bubbling pipe 15. The aforesaid bubbling pipe 15 ia 
connected to an sir supply pipe 17 which hasashirt-offvalvc 18. By supply big air to tho 
aforesaid bubbling pipe 13 via the aforesaid air supply pipe 17, bubbles are generated 
fa^ the aforesaid bubble boles l6.Thchollc>wyamrocmb<a n o ^to2bsub}ect to 
bubbling by the aforcmti t htthWrt to improve tie washin g effec t An overflow pipe 1 9 is 
connected to tbecontninernim 

diaphragm 3. and a shut-off valve 20 is portioned sking said overflow pipo 19. Calfout 

21inrJ»ilugiar«Mnr«>toot»^ 

btibbfoslr«nll«aforcaakibubblmgtobe 



. tskngth should be sdhxd>eIcngm<Ll;avahK 

kxMcneas in the gap which is the aforeu*JdU)ofthehoU(>w yam 2a ananged between 
the two ends whhrcapec* to rhe distance (shown bycalhwtUtongtmflbeiwoBatho 
two ends, which was determined according tottobonolB««getf 
ends. En order to effectively perform the aforesaid bubbling and rn^rhunago tolhe 
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«eesa length of approximately 5 percent Hftvmw.shuukMa in which the multipJc 



i. » the hollow yam 2a winds up. then bends 
and becomes damaged. Asnmeans of solving these ^ofproW*^ the excess length, 
which has Wsettoas/proxinateiy Sperccnt „ men^ihovrn^bo^^nedot 
eliminated. However. the following problems occur when such 1 method is adopted. 

I) First, when the range of oscillation of the hollow yarn 2a when the aforesaid bubbling 
is performed is restricted more than is necemry, it is impossible to obtain a sufficient 



which is positioned at the outer ctrcumferenee of the hollow yam membrane filto^t 



hollow yam 2a positioned at the outer cii 

3) Als<».wb«backwashuiga executed. 

has b««se J « l rated by saklbaciwashiag accural 

and tetnoval of the separated solid portion is not performed effectively. This is because, 
ultimately, the (low characteristics among the pieces ofhollowyam 2a axe poor because 
the tollw yam 2a bdenstdy arranged intbessnK w^m thea&narKmtioncd2Xand the 
excess length is short. 

Problems To Be Solved By the Invention 

In this way. in coi 

I*obtena. The present invention was d< 

objective UtoprovideaholiowyaTnm 

which makes it possible to perform effective badew 
the boUow yarn. 



Means To Soto Problems 
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the outer dicumference of the bonding agent filling wctions fiBcd with the afcreaid 
bonding agent. and the aforesaid bonding «yttf filling sections at hotheads arc connected 
acnas a specified length; the hollow yam mombranc filter of die preset invention is 
cfaanctanedinthtt the length (LI) of the botlow y»m between the aforesaid two 
bonding agent filling sections is set to Hat there b « specified execs, length (AL) with 



0.0IS(AULI)S0JM 



LI: The length of the hollow yam araanged between tho two bonding agent filling 



AL.-0.I-L2) 
Action 

Setting the excess length of the hollow yam within tho aforesaid rmgoeifixtWcly 



the twisting of the. hollow ynra which occurs diM> to the excess length being too gi 



An embodiment of the present invmtion will be explained while referring to 
Figures t through 4. The seme portions as in the conventional example arc indicated by 
the same caik^atvl explanations of theso portiooe h«ve bcon ormtlcd. Fip« 1 U 

theks^(LI)oftbchoUowy»2*anaagodbet^ 
secti0M6nt the too sad bottom cods inscoiiditm 
excess lee^(AL) with itapec* to the dis^^ 

agemfUSttg sections 6, and this excess length (AL) a srtwWim the following isogfc 0.01 
i(ALflLl)s;0.04 .(1) 



L2: The gap between tho two bonding agent fiUiog section* 
AL:(L1-L2) 
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The reason that the < 



length (AL) is *t within thii range U to effectively 
(resulting ftom the excw length being too great and the 
: «cc« length being too small, which will bo explained 



Heme 3 shows the proportion p4)„f the ecceu length (AL)whli respect to the 
le»g&(Ll)ofthehoUowjrOT2aooihobo^ 

of the hollow yarn 2* (among 1,000 pieces ofy.ro) on the vortical axi* According to this 



the hoHowyant2ao4or leas, thomrnrb^^ 
section* hare occurred is extremely small. Therefore, if the excess length (AL) proportion 
is set to 4 « less, it is possible lo effectively eliminate harmful effects resulting from the 
excess length bang large The tower Kmit value wid be otptained t^lc leiming to 
Figure 4. Figure 4 shows the proportioo (%) of the excess length (AL) with respect to tbo 
lengthfrl)oftjici»inowyam2ao»ihel^ 

(solid portion volume separated by Uckw»shii« AaptacdsoGdportM volume, %) oo 
U>e vertical axis. Aa we can see rrocnFigi^^ 

(AL) with respect to the length (Ll)of the hollowyam 2a is I or leas. backwash 
0>ehoUowyarn2ntoo*cilIeictoeertetoewc^ 

beckwasfaing. and the solid portion gets ihelcen off by aid osdilmtioQ. Moreover, tho 
foflovringhms beta observed. Because rrwvemeatof the t^kwyare 2a u limited more 
than is Decenary when the excess length (AL) pecpcatloo has been** to leas tim 1, 
filtrate docs not flow to the vicinity of the hoDow yarn 2« of the center section of the 
bollow yarn membrane filter 2, resulting in only the outer tircumfcrence portioo of the 
hollow yam 2« being tm^1*m*toTU,awb*iib*^fMtobatoto 
solid portion only raflsetes to the hcOiowyara^ 

has also been confwocd that when a sotting of less then I is used swndtaneousiy with 
hoOmyam metobnn^^ 

prcportioa of the access Ier^(AL) with restxa to the leogth (LI) of the hollow yarn 2a 
has been given a lower limit value of !. 

Tbo above embodiment u able to exhibit the following bcocfito. 

1) Frist, H to possibto to emotively p«>crt ihe rituadon whereby the hollow y»rn 2a 
whiris tip (luring backwashbnjarrf 

2) AM effective Iwdnwshi^ 

an appcoptiaredegrcedtrdng bndnwshing. 




i excess length (AL) with respect to the length (LI) of 




;bactoaafaing< 



[does not flow into the 



.rairrj. 
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4) Also, filtrate flam efficiently even around 4ebo»kwy«n2«i»rilloned«t the center 
section of the boltow yarn reembrsws filter 2 even during Bhrstwn, so it is possible to 




in ventioa, where Rturol b* view of. hoJUwyjuii membrane filter. Figure 2 ii« 
trout view of. hollow yam ncmbtttttixvMcbtiwtbcrtond^Uckwnhiux. 
Figure 3 is a characteristics diagram which shows chiage«tii die number of piece* in 
which bent sections occur when the eau^ kn|th of Ae hollow ysmu change* Ha^ 4 
b a characteristics drsgram which shows changes in U» backwash c(to when the 
execu length of the hollow yam is changed; *nd Figure 5 b acros»-»ectional dUerwn of 




Figure 1 
Figure2 



Figure 3 



The number of pieces of hollow yarn in 
pieces of hollow yam) (pieces) 
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H» proportion of excess length (AL) with respect to the length L2 of the hollow 



Bsdewmshing efficiency (solid portion volume scpantcd by 
soUd portion volume) (%) 

The proportion of access length (AL) with respect to the length li of the hollow 
yam r 

Figures 
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